Ficus racemosa (Moraceae) is a popular medicinal plant in India, which has long been used in Ayurveda, the ancient system of Indian medicine for various diseases/disorders including diabetes, liver disorders, diarrhoea, inflammatory conditions, hemorrhoids, respiratory and urinary diseases. The present paper highlights the macroscopic and microscopic characters of the Ficus racemosa bark along with physicochemical evaluation and phytochemical characteristics. These observations would be of immense value in the botanical identification and standardization of the drug in crude form. This study would help distinguish the drug from its other species.
IntroductIon
Ficus racemosa Linn. (Moraceae) is an evergreen, moderate to large sized spreading, lactiferous, deciduous tree 15-18 m high, without much prominent aerial roots. [1] It belongs to the genus Ficus which is an exceptionally large pantropical genus with over 700 species [2] and belongs to the family Moraceae which is distributed widely throughout the warmer parts of Asia, Africa, America and Australia. It is retained as a single, large genus because it is well defined by its unique reproductive system, involving synconia fig and specialized pollinator wasps. [3] F. racemosa is commonly known as 'Gular', and all parts of this plant are regarded medicinally important in Ayurveda and has been used extensively in the treatment of biliary disorders, jaundice, dysentery, diabetes, diarrhoea and inflammatory conditions. [4] [5] [6] Ficus racemosa bark is a rich source of polyphenolic compounds and has shown to possess excellent antioxidant properties in vitro, ex vivo [7] and in vivo in streptozotocin-induced diabetic rats.
[8] We have also reported F. racemosa stem bark to exhibit various biological effects such as in vitro antidiabetic, [9] in vivo antihyperglycemic, [10] hepatoprotective effect against CCl 4 induced hepatotoxicity [11] and carbohydrate hydrolyzing enzyme inhibitory activity. [12] Various reports also indicate F. racemosa bark to exhibit chemopreventive, [13] antidiabetic, [14] anti inflammatory, [15] antipyretic, [16] antitussive [17] and antidiuretic effects.
[18] In spite of its abundant uses, the pharmacopoeial standards of F. racemosa bark have not been reported. Hence, the present pharmacognostical study was undertaken to supplement useful data in regard to its correct identity, as this plant is broadly used in indigenous system of medicine.
MaterIals and Methods

Plant material and chemicals
Ficus racemosa stem bark was collected from Mukkadahally, Chamarajanagar district of Karnataka, India during September 2007, subsequently identified by Dr. Shivprasad Huded and the voucher specimen (BOT-001/2008) was deposited at the herbarium of Department of Studies in Botany, University of Mysore, Mysore, India. The bark was cut into small pieces, dried (50°C) and powdered, passed through 60 mesh sieve (BS) and stored in an air tight container at 4°C till further use. All the chemicals and reagents used in the study were of extra pure analytical grade.
Organoleptic properties
The freshly peeled and the dried stem barks were spread on a clean dry plastic sheet and investigated different organoleptic features such as condition, thickness, color, odour, taste and fracture by repeated observations using a magnifying glass (where required) and recorded. [19] www.phcogj.com sequential petroleum ether extract (FRSPE), sequential chloroform extract (FRSCE), sequential acetone extract (FRSACE), sequential methanol extract (FRSME) and sequential aqueous extract (FRSAE). Each time before extracting with the next solvent of higher polarity, the powdered drug was dried in a hot air oven below 50°C for 10 min. solvents were evaporated in a rotary vacuum evaporator and the dried extracts were weighed. Their percentages were calculated in terms of initial air dried plant material. The colors of extracts were also observed. [19] results and dIscussIon
The present study reports the pharmacognostical characteristics of Ficus racemosa bark. To ensure reproducible quality of herbal products, proper control of starting material is utmost essential. Thus in recent years there has been an emphasis in standardization of medicinal plants of therapeutic potential. Despite the modern techniques, identification and evaluation of plant drugs by pharmacognostical studies is still more reliable, accurate and inexpensive means. According to World Health Organization (WHO) the macroscopic and microscopic description of a medicinal plant is the first step towards establishing its identity and purity and should be carried out before any tests are undertaken. [22] The various organoleptic characteristics recorded are presented in Table 1 . Organoleptic evaluation is a technique of qualitative evaluation based on the study of morphological and sensory profiles of whole drugs. [23] The organoleptic or macroscopic studies yielded important characteristics, such as the fractured surfaces of fresh and dried bark, typical tongue sensitizing aromatic taste and aromatic and characteristic odour of the bark; which are useful diagnostic
Histology and histochemical color reactions
Small fragments of the fresh bark were embedded in paraffin and transverse sections (4-5 μm) were obtained. Good sections were collected and placed on a grease free microscopic slide along with a drop of glycerin and water (1:1). The sections were covered with clean cover slip and observed under the compound microscope at 10x magnification and the sections were suitably traced out. [19] Histochemical color reactions were also carried out on the transverse sections, wherein the sections were treated with various chemical reagents and observed under microscope to detect the presence of various phytoconstituents. [20] Color reactions Behavior of bark powder with different chemical reagents was studied to detect the presence of different phytoconstituents with color changes under daylight. [21] Fluorescence characteristics A small quantity of the bark powder was placed on a grease free clean microscopic slide and added 1-2 drops of the freshly prepared reagent solution, mixed by gentle tilting the slide and waited for 1-2 minutes. Then the slide was placed inside the UV viewer chamber and viewed in day light, short (254 nm) and long (365 nm) ultraviolet radiations. The colors observed by application of different reagents in different radiations were recorded. [19] 
Extractive values
The bark powder (100 g) was extracted sequentially with petroleum ether, chloroform, acetone, methanol and water in a soxhlet extractor by continuous hot percolation to yield 
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The cortex region showed tannin filled cells and calcium oxalate crystals [rhomboidal ( Figure 1C ) and prismatic ( Figure 1D) ]. Next to cortex, secondary phloem was present followed by secondary xylem. In between few layers of conjunctive tissues were seen. Next to secondary xylem, primary xylem followed by central pith were seen.
Histochemical color reactions were carried out on the transverse sections of mature bark and the results are shown in Microscopic analyses and qualitative parameters were carried out on plant samples in order to establish appropriate data that can be used in identifying crude drugs particularly those supplied in powder form. They are standard pharmacognostic parameters that can be used to differentiate closely related plant species or varieties with similar constituents or pharmacological activities. [24] The transverse section (T.S.) of young stem comprising of bark was taken as the mature bark was brittle and contained large amounts of secondary dead cells. The T.S. showed a periderm consisting of the following three layers ( Figure 1A and 1B). The fluorescence characteristics of the bark powder with different chemical reagents are summarized in Table 4 . Although, a change in color was observed by the addition of various reagents under day light, none of the reagents tyrosine resides. The presence of calcium oxalate crystals observed in the transverse sections was confirmed by their precipitation in the presence of caustic alkali and hydrochloric acid. The observations also revealed that the bark does not contain alkaloids as changes were observed by the addition of Dragendorff 's reagent.
Behavior of bark powder with different chemical reagents was studied to detect the presence of major phytoconstituents with color changes under daylight and the results are shown in Table 3 . The bark powder did not produce any precipitation with picric acid, Mayer's reagent and Dragendorff 's reagent implied the absence of alkaloids, while absence of Anthraquinone glycosides was confirmed as no change in color was observed with either of ammonia or potassium induced any fluorescence to the bark powder under both short and long UV radiations. Under UV light, dark brown and black colors were prominent.
Fluorescence is the phenomenon exhibited by various chemical constituents present in the plant material. Some constituents show fluorescence in the visible range in daylight. The ultra violet light produces fluorescence in many natural products (e.g. alkaloids like berberine), which do not visibly fluoresce in daylight. If the substances themselves are not fluorescent, they may often be converted into fluorescent derivatives or decomposition products by applying different reagents. Hence, some crude drugs are often assessed qualitatively in this way and it is an important parameter of pharmacognostical evaluation. [25] [26] [27] [28] The extractive values of F. racemosa by various solvents are summarized in Table 5 . Among sequential extractions, extractive value of methanol was highest followed by water and petroleum ether. The extractive value of chloroform was the least. 
